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Introduction

The Gauss-Kuzmin-Wirsing constant determines the asymptotic
rate of convergence to the invariant distribution log2(1+x) of
the Gauss continued fraction map.

It has been previously computed to about 30 decimal places by
Flajolet and Vallée and to 100 places by Sebah (both unpub-
lished).
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Method

The basic discretization idea was developed by Babenko and
Flajolet and Vallée. I work on the interval [0, 1] and discretize
by computing the action of the Gauss map on Taylor expansions
about 1/2. I then use a QR iteration methid to find the largest
3 or 4 eigenvalues. The largest should be 1 which provides a
check. I use the mpfr library for high-precision floating point
arithmetic.

The matrix required for truncation order n is

Mjk =
(−1)j

j!(−2)k

k∑
i=0

(
k

i

)
(−2)i(i+2)j

[
ζ(i+j+2)(2i+j+2−1)−2i+j+2]

for 0 6 j, k < n
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Result 1

At n = 800 and computing to 1300 bits of precision, I obtained
the value

-0.
30366300289873265859744812190155623311087735225365
78951882454814672269952942469109843408119343636368
11098272263710616938474614859745801316065265381818
23787913244613989647642974095044629375949048702977
28772511058335175922044472408659119650778105589295
79186714752925653642591844121784234492057255294269
10040657788006767324303643964013896927671340737822
86711534915435462112848419717968

This value has been confirmed by calculation at n = 1000 and
1600 bits. It is probably accurate to 385 decimals.
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Result 2 - 2003 July 11

At n = 1200 and computing to 2000 bits of precision, I obtained
the value

-0.
30366300289873265859744812190155623311087735225365
78951882454814672269952942469109843408119343636368
11098272263710616938474614859745801316065265381818
23787913244613989647642974095044629375949048702977
28772511058335175922044472408659119650778105589295
79186714752925653642591844121784234492057255294269
10040657788006767324303643964013896927671340737822
86711534915435462112848419717968616143405897758499
10883150855441132114726744751359199277890841650339
3062695154588788227

This value is probably accurate to 468 decimals.

More precise calculations are in progress.
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Timings

Correct decimal places (purple circles) and CPU time in minutes (solid red line) on
a 2GHz Pentium vs. truncation order n:
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